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(57) Abstract 



A plurality of blind openings (e.g. holes or slots) are formed through a first face of a steel plate and extend a predeter- 
mined distance short of the opposite face. Larger size openings are formed through the first face using the blind openings as pilot 
openings. The larger size openings extend into the plate short of the terminations of the blind openings. Metal is machined from 
the opposite face in parallel rows defining grooves and to a depth to uncover the terminations of the blind openings in the plate 
body thereby providing through-extending screen openings in the plate. The ridges (bars) between the grooves may be quadrate m 
cross-section, or a side face sloped (angled) by machining. A screen cylinder with bars of the invention has a maximum screen 
area (compared to prior art screens with bars). 
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1 

SCREEN AND METHOD OF MANUFACTURE 

BACKGROUND AND SUMMARY OF THE INVENTION 

The present invention relates to methods for manufacturing 
screen cylinders and flat screen plates for use, for 
example, in the pulp and paper industry for screening 
pulps and to the cylindrical and flat screens formed 
thereby. 



In the formation of paper products from pulp, the pulp is 
screened such that impurities, such as sticks and other 
undesirable pulp constituents, are removed. This screening 
process effectively separates the accepts and rejects 
15 portions of the pulp. Screening is generally performed on 
flat plates or screen cylinders, each of which is provided 
with openings therethrough for separating the accept and 
reject portions of the pulp. 

20 In many such screens, whether flat or cylindrical, 
alternating grooves and ridges are provided in one of the 
surfaces of the screen. For example, see U.S. Patent No. 
4,529,520. These ridges and grooves are provided for 
adjusting the flow characteristics of the pulp passing 

25 through the screen. While these grooves and ridges have 
proven to be highly desirable, screens and cylinders with 
such surface configurations have not heretofore been readily 
and easily manufactured. For example, such screens are 
frequently formed by first providing a plurality of openings 

30 through a flat metal plate. A plurality of bars are then 
secured to the plate at longitudinally spaced positions 
therealong in parallel alignment one with the other to 
form the ridges and the grooves therebetween. Particularly, 
the bars are conventionally welded along their opposite 

35 sides to the surface of the plate. The fabrication time 
and, hence, the cost of manufacture of screen plates of 
this type is quite substantial. Additionally, and 
importantly, the welds on the opposite sides of the bars 
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of the smaller diameter holes. The opposite face of the 
plate is then machined to form longitudinally extending 
rows of grooves with ridges (bars) therebetween. Thus, the 
opposite face is machined to remove rows of plate material 
5 to a depth to expose the termination of the smaller 
diameter holes in the metal plate. That is, the material 
on the opposite face is machined to the extent that the 
smaller diameter holes open through the plate but only in 
the areas of the rows of grooves between the ridges. 
10 It has also been found that when producing the sizing 
holes by drilling the present invention creates less burrs 
in the holes compared to conventional drilling methods 
with drills " breaking- through" . 

15 In certain applications it is advantageous to angle one 
of the side faces of the ridges (i.e., make "profiled" 
bars) and this can be accomplished simply by machining the 
side faces of the ridges to the appropriate angle. In this 
manner, one side of the groove is formed by a perpendicular 

20 face of a ridge, while the opposite side of the groove is 
defined by an angled face of - the next-adjacent ridge and 
which angled face extends away from the base of the slot. 
It will be appreciated that the number of apertures through 
the plate at like spacing is substantially increased in 

25 comparison with the apertures provided through similar 
plates of the previously described prior art construction. 
Additionally, the manufacturing process according to the 
present invention may provide for an increase in effective 
screen area of approximately 40% with respect to prior 

30 processes in a similarly sized plate. Further, the screen 
plates of the present invention may be manufactured with 
costs and fabrication times reduced by approximately 
one-half. The screen plates resulting from the 
foregoing-described method may be used in their flat plate 

35 configuration or may be rolled to form a screen cylinder. 

In the description of the invention in the specification 
and claims, the terra "openings" will be used throughout. 
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This term is used for convenience only, and is intended to 
encompass apertures of all shapes and sizes, including 
holes, slots, orifices and passageways. 

5 In a preferred embodiment of the present invention, there 
is provided a method of manufacturing a metal screen plate 
having first and second opposite faces, comprising the 
steps of (a) forming openings through the first face and 
into the body of the metal screen plate a predetermined 

10 distance to terminate within the plate body at a position 
P short of the second face and (b) machining the second 
face to remove metal material along the majority of the 
surface thereof to a depth to expose the position P so 
that the openings extend entirely through the plate body, 

15 and leave a plurality of ridges in the second face spaced 
one from the other therealong after machining is completed. 

In a further preferred embodiment of the present invention, 
there is provided a method of manufacturing a screen plate 

20 having first and second opposite faces, comprising the 
steps of (a) forming openings through the first face and 
into the body of the screen plate a predetermined distance 
to terminate within the plate body short of the second 
face and (b) removing material from the second face in 

25 longitudinally extending generally parallel rows thereof 
along the majority of the surface thereof to a depth at 
least equal to the depth of the plate less said 
predetermined distance to form a plurality of grooves in 
the second face so that the openings extend entirely through 

30 the plate body and open into the grooves, but leave a 
plurality of ridges in the second face spaced one from the 
other on opposite sides of the grooves after material 
removal is completed. 

35 Accordingly, it is a primary object of the present 
invention to provide a novel and improved method of 
manufacturing screen plates for use in the pulp and paper 
industry, and screen plates thereof, and which affords 
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substantial reductions in the cost and fabrication time 
required for their manufacture in comparison with prior 
screen plates of similar types. 

5 These and further objects and advantages of the present 
invention will become more apparent upon reference to the 
following specification, appended claims and drawings. 

BRIEF DESCRIPTION OF THE DRAWING FIGURES 

10 

Figure 1 is a perspective view of a screen cylinder 
constructed in accordance with the present invention; 

Figure 2 is an enlarged cross-sectional view of a screen 
15 cylinder constructed in accordance with the prior art; 

Figure 3 is a view similar to Figure 2 but illustrating a 
screen cylinder , with holes, constructed in accordance 
with the present invention; and 

20 

Figure 4 is a view identical to that of Figure 3 except 
that the screen cylinder has slots rather than holes. 

DETAILED DESCRIPTION OF THE DRAWING FIGURES 

25 

Reference will now be made in detail to the present 
preferred embodiment of the invention, an example of which 
is illustrated in the accompanying drawings. 

30 Referring now to Figure 1, there is illustrated a screen 
cylinder product , generally designated 10 , formed in 
accordance with the present invention. It will be 
appreciated that cylinder 10 comprises a rolled metal 
plate 12 having a plurality of openings 14 therethrough 

35 for screening pulp. In this instance, the outside surface 
of the plate is provided with a plurality of generally 
axially extending , circumf erentially spaced, ridges 16 
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defining axially extending slots 18 therebetween and into 
which grooves 18 the screen openings 14 open. 

Referring now to Figure 2, there is illustrated a method 
5 by which screen plates of the prior art have been made. 
Particularly, in that method, there .is provided a screen 
plate 12a of predetermined thickness "t" to which a 
plurality of ridges or bars 16a are secured along a surface 
thereof. Particularly, the bars 16a are secured to the 
10 surface of the plate in laterally spaced, generally 
parallel, relation relative to one another by welding, for 
example, at 19, along the bases of the bars. This is a 
time-consuming and laborious task. It will also be 
appreciated that the welds themselves have a tendency to 
15 cover, or partially cover, certain of the openings 14a 
through the screen piate. The flat plate 10 is, of course, 
rolled to form the prior art screen cylinder. 

Referring now to Figure 3, there is illustrated a method 
of construction of a screen plate, and a resulting screen 
plate 10b, in accordance with the present invention. In 
Figure 3, there is provided a steel plate 12b, preferably 
a casting of homogeneous metal, such as AISI 410 or 416 
steel. This material may be machined in a "soft" state and 
then hardened, by heat treatment or the like, to produce a 
final conventional product. 

As previously mentioned, in the description of the 
invention in the specification and claims, the term 
"openings" will be used throughout. This term is used for 
convenience only, and is intended to encompass apertures 
of all shapes and sizes, including holes, slots, orifices 
and passageways. 

Plate 12b has a thickness "tl" corresponding to the 
thickness of the resulting screen plate from a first face 
"fl" to the opposite, second, face "f2" inclusive of the 
ridges 16b formed integrally with the plate as will become 
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clear from the ensuing description. To fabricate the screen 
plate, blind openings 20 of a predetermined diameter are 
formed (e.g. holes are drilled) through first face "fl" 
of the plate Inwardly thereof toward the second face n f2" 
5 but which openings 20 terminate a predetermined distance 
into the plate from the first face "fl" at a point P. 
Thus, the initial opening formations are essentially a 
series of blind openings formed at predetermined 
longitudinal and laterally spaced positions along and 

10 into the first face "fl" of the plate. These openings may 
be considered pilot openings for larger openings 22 which 
are next formed through the same first face "fl" of the 
plate. For example, larger diameter holes 22 are likewise 
drilled a predetermined distance into the plate 12b but 

15 terminate at a point PI short of the termination point of 
the blind holes 20, i.e., short of the point P. 

To provide the through openings for the screen plate or 
screen cylinder, and hence a plurality of screen openings 

20 through the plate, the second face "f2" of plate 12b is 
machined to form a series of laterally spaced, generally 
longitudinally extending, parallel grooves 18b having a 
predetermined lateral extent. The grooves 18b are formed 
by machining metal from the outer face "f2", leaving a 

25 plurality of ridges 16b which likewise are laterally spaced 
one from the other and extend longitudinally generally 
parallel one to the other. The machining of plate material 
between ridges 16b is performed to a depth to uncover the 
termination points P of the blind openings 20 and thus 

30 expose blind openings 20 through the opposite face of the 
plate in the areas of the grooves 18b. Of course, those 
blind openings 20 which terminate in the ridges 16b are 
not exposed. Thus, a plurality of screen openings are 
formed through the plate, opening in the base portions of 
35 the grooves formed by the machining process. 

In many screen plates, it is desirable that one side of 
each ridge 16b bordering an adjacent slot 18b lie generally 
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perpendicular to the face of the plate, for example, as 
Illustrated at 24 in Figure 3, while the opposite side of 
each ridge is preferably angled relative to the plate 
surface, for example, as illustrated at 26 in Figure 3, 
5 and as shown in U.S. Patent No. 4,529,520, the disclosure 
of which is hereby incorporated by reference herein. The 
sloped ridges are often referred to as shaped or angled 
bars. This angled surface 26 may likewise be formed by 
machining the ridge 16b along that side to define surface 

10 26. Thus each groove 18b is flanked by a side of a groove 
defining ridge 16b which side extends perpendicular to the 
plate face and by a side of the next adjacent ridge 16b 
defining the opposite side of the groove and which latter 
side extends at an angle away from the groove. 

15 Alternatively, the ridges (bars) 16b may be square or 

z 

rectangular, with no sloped surface 26. 

It will be appreciated that the plate, with the screen 
openings formed therethrough, may be used in the form of a 
flat screen plate for the pulp and paper industry. If a 
cylindrical screen is desired, the plate may be rolled in 
the form of the screen cylinder, for example, the screen 
cylinder illustrated in Figure 1. Cylinders of both the 
in-f low and out- flow types may be made, with the grooves 
18b and ridges 16b on either the inside or outside of the 
cylinder, and extending generally parallel to the axis of 
the cylinder. The screen plate, whether flat or in 
cylindrical form, may be heat-treated in a conventional 
manner to harden the metal. Screens according to the 
invention have more screen area than prior art screens of 
the same general type. 

Figure 4 illustrates a structure 10b' identical to that 
in Figure 3 except that the openings 20', 22', rather than 
35 being holes — as 20, 22 are in the Figure 3 embodiment — 
are slots, formed by milling or other conventional manners. 
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Consequently, by the foregoing described method, 
fabrication costs and times are subs t ant i ally reduced in 
comparison with the prior methods previously described. 
Additionally, this method enables approximately 40% greater 
5 effective screen area than afforded by screen plates 
manufactured by previous methods. Further, bars (ridges) 
of any width may be readily constructed, it not being 
necessary to use only standard configurations of bars as 
in the prior art. It will also be appreciated that the 

10 present manufacturing methods may be applied to other 
products, such as screw press backing plates and backing 
plates for filters, both requiring high open areas facing 
the filtering or screening media. In these applications, 
the ridges (bars) 16b are square or rectangular in 

15 cross-section, and engage and support the filter or screen 
press apertured element. 

The above mentioned backing plate could be used to replace 
old fashioned screen cage structures as shown in for 

20 instance FI patent 57 986. As shown in all Figs thereof 
the screen cage is conventionally formed of substantially 
short cylindrical screen plate sections and backing rings 
therebetween in such a way that the rings and the screen 
plate sections have been welded together. A screen cage, 

25 for instance, may include almost ten backing rings plus an 
end ring in both ends of the screen cage. The purpose of 
the backing rings is to prevent the screen plate from 
bending or deforming due to the screening pressure or due 
to pressure fluctuations caused by the rotor of a screening 

30 or filtering apparatus. In addition to this purpose the 
end rings are purposed to facilitate the attachment of the 
screen cage to the screening apparatus. Thus the entire 
screen cage is a replaceable unit that has to be changed 
from time to time depending on its wear conditions. In 

35 case the suspension to be screened contains a great deal 
of sand and metal particles etc and the screen is a so 
called PROFILE™ screen having bars on its surface against 
the suspension to be screened it has to be replaced very 
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often perhaps even once a month. Thus the material 
consumption is remarkable as in spite of the fact that 
only the screen surface i.e. the bars of the 
PROFILE™-plate or the openings have been worn, the entire 
screen cage has to be thrown away. It is to be noted that 
all the ring components are results of a very accurate 
machining and sometimes even balancing when the screen 
cage is a rotating one. Thus all the machining work is 
wasted after the bars have worn. 



Our invention is additionally purposed to saving material 
as the backing plate in accordance with the invention can 
be used a great number of times. The backing plates are 
manufactured as described earlier, they are rolled in the 
15 form of a cylinder having the diameter somewhat different 
from conventional screen cylinders. The difference is 
about twice the thickness of the actual screen plate " to 
be assembled either inside or outside the backing cylinder. 
The backing cylinder has also been machined accurately to 
meet the demands of a final product. The assembling of the 
screen plate rolled and welded in the form of a cylinder 
inside or outside the backing plate is performed in the 
following way. The other of the components has been cooled 
and the other warmed in such a way that they may be 
positioned one inside the other whereafter the temperatures 
are allowed to reach the balance whereby the components are 
securely one inside another. After the screen surface is 
worn and the cage is to be replaced a replacement screen 
cage is assembled in the screening or filtering apparatus 
and the removed screen cage may be taken into further 
handling. The screen cylinder may be cut along its weld by 
a disk cutting machine whereafter it may be easily removed 
from the backing cylinder. Then the backing cylinder may be 
used again in the way described above. The material and 
machining savings are remarkable, the weight of the screen 
cylinder is about 10 - 20 % of the total weight of the 
screen cage. And the hours used for machining the backing 
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rings and end rings of a screen cage are nearly half the 
manufacturing time needed for the entire screen cage. 

There is yet another preferred embodiment of the present 
5 invention where the screen plate may be an ordinary smooth 
screen plate with holes or slots therethrough. The structure 
of the screen plate is such that on the side of the 
suspension to be treated there has been arranged yet another 
screen plate having large openings whereby it acts like the 

10 bars of a PROFILE™ type screen plate. The assembling may 
be performed as described above but now only the screen 
plate having large openings need to be replaced after being 
worn as the screening/filtering openings will far longer 
maintain their shape and size in acceptable limits compared 

15 to the H bar plate". The manufacturing costs of this 
embodiment are somewhat higher than that of the earlier 
described embodiment, but the material loss and the 
machining costs of the replacement plate are somewhat lower 
when using this embodiment. 

20 

In addition to the above mentioned benefits some other may 
also be mentioned. Due to the new type of structure of the 
backing plate a larger open area of the screen cage is 
gained. The effective open area of the backing plate is 

25 far more than 80 %. When using the structure of Fig. 3 and 
a slotted screen plate it almost equals to 100 % as the 
bars of the backing plate may be arranged to run 
perpendicular to the slots of a screen plate whereby the 
suspension coming through the slots may easily be divided 

30 into two streams passing the bar along both sides thereof. 
In this way the capacity of the screen cage may be improved 
dramatically. 

It is also easy to use more durable i.e. more expensive 
35 material for manufacturing the screen cylinder as there 
is no need to attach it by welding to the backing plate 
and the backing plate need not be manufactured of the same 
material. 



SUBSTITUTE SHEET 



WO 90/04675 



PCT/FI89/00195 



12 



While the invention has been described in connection with 
what is presently considered to be the most practical and 
preferred embodiment, it is to be understood that the 
5 invention is not to be limited to the disclosed embodiment, 
but on the contrary, is intended to cover various 
modifications and equivalent arrangements included within 
the spirit and scope of the appended claims. 
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WHAT IS claimED IS: 



1. A method of manufacturing a metal screen plate having 
first and second opposite faces , characterized in steps of 

5 

(a) forming openings through said first face and into the 
body of the metal screen plate a predetermined distance 
to terminate within the plate body at a position P short 
of said second face; and 

10 

(b) machining the second face to remove metal material 
along the majority of the surface thereof to a depth to 
expose the position P so that the openings extend entirely 
through the plate body, and leave a plurality of ridges in 

15 said second face spaced one from the other therealong 
after machining is completed. 

2. A method according to claim 1 characterized in 
hardening the metal after the machining operation. 

20 

3. A method according to claim 1 characterized in 
machining the metal to form ridges flat on one side and 
angled on the opposite side. 

25 4. A method according to claim 1 characterized in that 
the forming of the openings is practiced by drilling holes 
of larger diameter through the first face than the diameter 
of the holes at point P and generally concentric therewith. 



30 5. A method according to claim 4 characterized in that the 
larger diameter holes terminate short of opening through 
^ the plate body between the ridges so that the through holes 

have a first larger diameter portion through said first 
0 face and a second smaller diameter portion extending 

35 therefrom and through the opposite side of the plate at 
locations between said ridges. 
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6. A method according to claim 4 characterized in forming 
the plate into a cylindrical shape to form a metal screen 
cylinder. 

7. A method according to claim 6 characterized in that the 
first face of said plate body forms an interior surface of 
said cylinder. 

8. A method according to claim 1 characterized in forming 
the screen plate of metal suitable for hardening processes, 
and practicing steps (a) and (b) while the metal is in a 
soft condition; and then after step (b) hardening the metal. 

9. A method according to claim 1 characterized in prior 
15 to forming the openings and machining the plate, providing 

a homogeneous plate without welds. 

10. A method as recited in claim 1 characterized in that 
step (a) is practiced by forming the openings as slots. 

20 

11. A method according to claim 1, characterized in steps 
of: 

(a) forming openings through said first face and into the 
25 body of the screen plate a predetermined distance to 
terminate within the plate body short of said second face; 
and 



30 



35 



(b) removing material from said second face in 
longitudinally extending generally parallel rows thereof 
along the majority of the surface thereof to a depth at 
least equal to the depth of the plate less said 
predetermined distance to form a plurality of grooves in 
said second face so that the openings extend entirely 
through the plate body and open into said grooves, but 
leave a plurality of ridges in said second face spaced one 
from the other on opposite sides of said grooves after 
material removal is completed. 
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12. A method according to claim 11 characterized in that 
subsequent to steps (a) and (b), hardening the metal. 

5 13. A method according to claim 11 characterized in 
removing material from the ridges to form angled ridge 
faces adjoining adjacent slots. 

14. A method according to claim 11 characterized in forming 
10 second openings of larger size through the first face than 

the size of the first mentioned openings and generally 
concentric therewith. 

15. A method according to claim 14 characterized in that the 
15 openings are holes, the second holes having larger diameter, 

and the larger diameter holes terminating short of opening 
through the plate body between the ridges sd that the 
through holes have a first larger diameter portion through 
said first face and a second smaller diameter portion 
20 extending therefrom and through the opposite side of the 
plate at locations between said ridges. 

16. A method according to claim 13 characterized in forming 
the plate into a cylindrical shape to form a screen 

25 cylinder. 

17. A method according to claim 13 characterized in that 
the first face of said plate body forms an interior surface 
of said cylinder. 

30 

18. A method according to claim 13 characterized in that 
the first face of said plate body forms an exterior surface 
of said cylinder. 

35 19. A method according to claim 11 characterized in forming 
the screen plate of metal suitable for hardening processes, 
and practicing steps (a) and (b) while the metal is in a 
soft condition; and then after step (b) hardening the metal. 
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20. A metal screen plate with maximized screen area formed 
from a metal plate having first and second opposite faces 
and manufactured according to the method of claim 1, 
characterized in that there are openings formed through 
the first face and into the body of the metal screen plate 
a predetermined distance to terminate within the plate body 
at a position P short of said second face; and that there 
are grooves or the like covering the majority of the surface 
thereof to a depth to expose the position P so that the 
openings extend entirely through the plate body, and leave 
a plurality of bars, having side faces, in said second face 
spaced one from the other therealong after machining is 
completed. 

21 . A metal screen plate as recited in claim 20 
characterized in that a side face of bars is sloping. 

22. A metal screen plate as recited in claim 20 
characterized in that said plate is a backing plate of a 
screw press. 



23. A metal screen plate as recited in claim 20 
characterized in that said screen plate is a backing plate 

25 for the filter. 

24. A metal screen plate manufactured in accordance with 
claim 1 and as recited in claim 20, characterized in that 
it is used as a backing plate for a screen or filter plate 
in such a way that the screen/filter plate has been secured 
on said backing plate and especially on the bars thereof 
by means of shrinking. 



25. A metal screen plate as recited in claim 24, 
characterized in that said backing plate is in the form 
of a cylinder. 
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26. A metal screen plate as recited in claim 24, 
characterized in that said backing plate is in the form 
of a cone. 

5 27. A metal screen plate manufactured in accordance with 
claim 1 and as recited in claim 20, characterized in that 
it is used as a backing plate for a screen/filter plate 
where on the opposite side of said screen plate with 
respect to said backing plate there has been arranged 
10 another plate for forming the wearing bars of the screen 
cage. 



SUBSTITUTE SHEET 



WO 90/04675 PCT/FI89/00195 



1/2 




FIG. 2 



WO 90/04675 



PCT/FI89/00195 




INTERNATIONAL SEARCH REPORT 

International Application No PCT/FI 89/00195 



1. CLASSIFICATION OF SUBJECT MATTER (il several els «slfl est! on symbols apply. Indicate all) * 


According to International Patent Classification (IPC) or to both National Classification and IPC 

IPCS: D 21 D 5/16 


II. FIELDS SEARCHED 


Minimum Documentation Searched ' 


Classification System 1 


Classification Symbols 




IPC5 


i 

| D 21 0; B 07 B 






Documentation Searched other than Minimum Documentation 
to the Extent that such Documents are Included In the Fields Searched • 


SE,DK,FI,N0 classes as above 


III. DOCUMENTS CONSIDERED TO BE RELEVANT* 


Category * 


| Citation ot Document, " with Indication, where appropriate, of the relevant passages " 


R.l.y.nt to Claim No. <> 


A 


EP, Al, 0079811 (E.+M. L AMORT S0CIETE AN0NYME 
DITE) 25 May 1983, 
see the whole document 


1,20 


A 


EP, A2, 0236843 (J.M. VOITH GMBH) 
16 September 1987, 
see the whole document 


1,20 








* Special categories of cited documents: « 
"A" document defining the general state ot the art which is not 
considered to be of particular relevance 

"E" earlier document but published on or after the international 
filing date 

W L H document which may throw doubts on priority clalm(s) or 
which Is cited to establish ths publication date ot another 
citation or other special resson (ss specified) 

M 0 N document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 


T later document published efter the International filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X M document of particular relevance; the claimed Invention 
cannot bs considered novel or cannot be coneidered to 
Involve an Inventive step 

"Y" document of particular relevance;' the claimed invention 
- cannot be considered to involve an inventive step when the 
document is combined with one or more other euch docu- 
ments, such combination being obvious to a person skilled 
in the art. 

"aT document member of the asms patent family 


IV. CERTIFICATION 


Date of the Actual Completion of the International Search 

24th January 1990 


Date of Mailing of thle International Search Report 

1990 -01- 2 9 


International Searching Authority 

SWEDISH PATENT OFFICE 


Signature ol Authorised Officer r*\* 

Olov Jensen \34 





Form PCT/1SA/210 (second shset) (Jsnusry 1915) 



ANNEX TO THE INTERNATIONAL SEARCH REPORT 

ON INTERNATIONAL PATENT APPLICATION NO. PCT/FI 89/00195 



This annex lists the patent fnmily members relating to (he parent documents cited in the above-men tinned international search report. 



Patent document 
cited in cearch report 



Puhlicatinn 
date 



Patent family 
memher(s) 



Publication 
date 



EP-A1- 0079811 



25/05/83 



FR-A-B- 
JP-A- 



2516563 
58091885 



20/05/83 
31/05/83 



EP-A2- 0236843 



16/09/87 



DE-A-C- 

JP-A- 

US-A- 



3607457 
62289693 
4812229 



10/09/87 
16/12/87 
14/03/89 



